The painful stiff shoulder remains a common cause of severe and prolonged disability in middle-aged patients. Frozen shoulder has been used to describe the clinical condition. Neviaserl suggested that adhesive capsulitis was a more suitable name, as his pathological studies revealed chronic inflammation and fibrosis of the joint capsule which became closely adherent to the humeral head. Neviaser2 later described the arthrographic features in patients with painful stiff shoulders. Most showed capsulitis with reduced joint volume and obliteration of the inferior and subscapularis recesses. Eleven of his 53 patients, however, showed no arthrographic abnormality. He considered the restriction in range in these patients was due to muscle spasm and that a good response to steroid injections and an early recovery was likely. Reeves3 reported arthrography to be useful in differentiating post-traumatic stiff shoulders, with a small but distensible shoulder joint, from frozen shoulder where distensibility was also lost. Treatment and prognosis were considered to be different. Lundberg Adhesive capsulitis and frozen shoulder are generally regarded as synonymous, and our aim was to assess the plain x-ray, arthrographic, and tech-365 netium diphosphonate scan features at presentation in a carefully defined group of patients with clinical frozen shoulder and examine the relevance to the rate and extent of recovery. We also wanted to ascertain if a traumatic onset affected these findings.
Patients and methods
The 42 patients described in the prospective clinical study were included in this study. Criteria for diagnosis and methods of assessment have already been described. 17 Forty of the 42 patients were reviewed between 40 and 48 months (mean 44 months) after presentation.
Plain x-rays of both shoulders were taken in all 42 patients. Thirty-eight of the patients also had 99-m technetium methylene diphosphonate scans performed before any treatment was given and usually on the same day and immediately before the arthrogram. Three hours after the injection of 10-15 mCi of 99-m technetium diphosphonate an Elscint wholebody scanner was used to search for the hottest spot over each shoulder. The count was read with a 5-inch (12-7 cm), crystal and the ratio of the counts at the affected/unaffected shoulder (the uptake ratio) was calculated. Forty patients of similar age and sex with no shoulder complaints but having diphosphonate scans for unrelated reasons also had counts taken over both shoulders to provide a control group. The count showed little variation between shoulders whether dominant or non-dominant, so control ratios were obtained from uptake in the right/left shoulders.
Thirty-six of the patients had double contrast arthrography performed via the anterior route. A maximum of 5 ml of Conray 280 and 5-15 ml of filtered air were introduced into the shoulder joint under fluoroscopic control. The procedure was always performed within one week of presentation and also before treatment had begun.
Results
Plain x-rays of the affected shoulders (Table 1) were normal in 30 of the 42 patients (71%). The remainder showed various minor changes, including a decrease in the distance between the acromion and the humeral head (five patients) and minor degenerative changes in the humeral head which involved the greater tuberosity but not the glenohumeral joint margin (eight patients). Only four patients had radiological abnormalities of the unaffected shoulder. Eight of the patients were manual workers and in 11 the disease had a traumatic onset, but neither factor was associated with an increased incidence of degenerative changes. Of the 31 patients who had successful arthrography three different subgroups emerged.
(1) Normal group (five patients). The arthrogram was accepted as normal if it revealed a distensible shoulder joint with a smooth regular outline and a volume of at least 15 ml. An inferior and subscapularis recess was usually noted and contrast medium entered the bicipital tendon sheath but not the subacromial bursa.
(2) Capsulitis group (15 patients). A marked reduction in joint volume (often under 5 ml) with loss of distensibility of the shoulder joint was found.
Marked irregularity of joint outline (Fig. 1) and early lymphatic filling was also sometimes seen.
(3) Rupture group (11 patients). Rupture of the rotator cuff was considered to be present in an immediate flow of contrast medium from the shoulder joint into the subacromial/subdeltoid bursa (Fig. 2) occurred. With contrast medium present in the shoulder joint and subacromial bursa, the rotator cuff was clearly visible above the humeral head. In three patients the rupture was small and revealed a normal looking joint. In the other eight patients it was not possible to outline the joint sufficiently to assess detail. All five patients with a decrease in the distance between the acromion and the humeral head showed rupture of the rotator cuff.
TECHNETIUM SCANS Thirty-five of the 38 patients had an increased technetium diphosphonate uptake (Fig. 3 ) in the affected shoulder -i.e., uptake ratio greater than 1 -in comparison to the opposite side, 11 of these scans showing more than a 50% increase in uptake.
Comparison of the uptake in the two shoulders (Student's t-test) showed the increase in uptake by the affected shoulder to be significant (p-Q00001). The distribution of the uptake ratios (Fig. 4) in the patients showed a mean of 1 31 and in the controls 1-04, the difference being significant (p-0-001, Student's t-test). Duration of symptoms at presentation did not influence the result. No correlation was found between the technetium uptake ratios and the features of arthrography.
CLINICAL COURSE
Pain and tenderness were considered to be unreliable parameters for serial assessment in view of wide fluctuations and lack of association with other parameters. Therefore passive range was used.
PASSIVE RANGE Figure 5 shows the improvement of the mean cumulative principal component -i.e., the rate of recovery -in the three arthrographic groups. This the arthrographic groups at presentation and no significant difference in range or rate of recovery during follow-up. No association was found between the passive range or its recovery and the findings on plain x-ray or technetium scan.
DURATION OF SYMPTOMS
The mean duration of symptoms at presentation was significantly longer in the arthrographically normal group (9- suggests that the capsulitis group recovered more slowly in the initial weeks. By three months the range was similar in each group. Analysis of variance showed no significant difference between LATE REVIEW (mean 44 months) While half the patients in the capsulitis and rupture groups still had mild discomfort or restriction of movement at review, all five patients from the 'normal group' had some disability, though this was only severe in one patient. The range of individual movements also showed a less satisfactory outcome in the 'normal group', but the difference was not significant.
Discussion
We have attempted to evaluate the initial and long-term significance of radiological and radioisotope investigations performed in a strictly defined group of patients with clinical frozen shoulder. We have confirmed the high incidence of minor degenerative changes on plain x-ray of the affected shoulder5 1A15 but not shown a high incidence of change in the acromioclavicular joint5 or opposite shoulder. The only x-ray finding of practical value was the reduction in distance between the acromion and humeral head, which reliably predicted rupture of the rotator cuff.
We have confirmed'6 the increased uptake of technetium diphosphonate by the painful stiff shoulder in comparison with the opposite side or controls, but we have. been unable to show any correlation with the duration of symptoms, initial severity, or recovery. Patients with a marked increase in technetium uptake showed no better response to therapy than those with little or no increase. The explanation for the increased uptake .I. Reeves-' showed that arthrograms performed in the convalescent phase after the recovery of range had returned to normal. Our normal group did have a significantly longer mean duration at presentation, but their range was just as restricted as the other arthrographic groups. The rate and extent of recovery was also no different in patients with a normal arthrogram; consequently we do not feel that we can attribute the lack of arthrographic abnormality in these patients solely to the duration of symptoms at presentation. It is unclear if our patients with a traumatic onset are similar to those described by Reeves,3 as he has given little clinical detail.
However, we have not been able to show any difference in prognosis between a traumatic and a spontaneous onset. We have also been unable to show any association between the onset (traumatic or spontaneous) and the features at arthrography. As only half our patients showed evidence of capsulitis at arthrography, we did not attempt to confirm the reported correlation4 between range restriction and joint volume.
The variability in the features at arthrography and technetium uptake may reflect differences in the underlying pathology, but were not useful in predicting outcome. We do not therefore consider that either procedure is of value in the routine assessment of the painful stiff shoulder. 
